EUROPEAN 



PATENT OFFICE 



Patent Abstracts of Japan 



: PUBLICATION NUMBER 
PUBLICATION DATE 

' APPLICATION DATE 
\PPLICATION NUMBER 




2002043697 
08-02-02 

25-07-00 
2000223647 



.PPLICANT : MATSUSHITA ELECTRIC IND CO LTD; 



ONISHI SHUNICHI; 

H01S 5/40 H01S 5/223 H01S 5/323 
H01S 5/327 H01S 5/343 

SEMICONDUCTOR LASER DEVICE 
AND ITS MANUFACTURING METHOD 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor laser device which is excellent 
in reliability. 

SOLUTION: A semiconductor laser device 100 is provided with a first semiconductor laser 
structure 10 arranged on a substrate 30, a second semiconductor laser structure 20 which 
is arranged on the first semiconductor laser structure 10 and has a wavelength different 
from that of the first semiconductor laser structure 10, and an insulation film 50 covering 
the side surface 20a of the second semiconductor laser structure 20. 
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^ffijfc^x-CfeO. «ft»BI5 0<0JS«»i3xim— 1 0 
^m^JST'S)^. 3rfc. IH§St5 0tt. fJlffi2 0a^ 

msn 2 o a<o— atettaw* i -5 fcnwtLT *> . 3hs 

ffcU--^B^(IfIW.£t&*mti J: 0 t> fa-t£ Z b 

a*r# h <. nmm 5 o<r>\mmzit. a 1 g a a s 

ifmmi OteXl/A 1 Ga I nP*HI*U- if 
ffijH2 0«P«WtSk'5r*«« (Cr/P t ) 4 1 *3<fc 
t/IE© (Au ) 4 0* { !Stt^iL-C^&. 

[0028] mz. v— ifisai o oeoaw^o^rfft 

EW-r -§> . P Ili 4 0 k n ffl|«t64 4 k OP^^mgilSr»u; 

(Ah J J y°tf.cr>'M ) 2 5 a eMMzmiRmzmftitffe 
ixX. ftmfa&e 5 0 nmHFS:*i-4A 1 Ga 1 n P?& 
^flsU— 2 0 COfgiSSrff 7 £ k ifiX'% & , — 
-ft. plH)MfiB4 0 k niHmffi4 2 fc<OfiH=*ai$:»[Lfc 
iSr^. meSffijtJii 5Wi»Wift, BBPSB (X 

h 5> 4 7««i) i 5 a<?>ai5#(caflwfc«8ii**«ar 

X . 7 S 0 n m^^tfSA 1 G a A s 

f£l— -f 8§)t 1 0 O^iSSrtf o Z & . 

[0029] *mmtmX'l± . MS* 6 5 0 n m^CD 
A 1 G a I nPSfi^NW*!^— «ffl|Jt (IS 2#zgf*U-1f 
t8ji ) 2 0 ^IPJliln 2 0 a IZ&mm 5 0 $ iiX V > & 

®fiU-?£l*< -k#*T-$ . *«tS*. b-t^SW 

0 Sr±tf & Z t A*Bjfig k . 
[00 3 0]^i, *^M7f5®T1i:. ^ 1 WflsU-- f 
*S)t 1 0 h |g 2 ¥©^1- — 'ftSit 2 0k ^ffl^-ii- k t 
t. A 1 GaAs^iltV- fmmt A 1 G a I n P 



U -HfS-r , III — V^55«sU — f fB^>Pa»£, 2^. 

2*mtku--<fi&m2 o t ixmm-t&z. ttfx'§ z> .-. 

1 1 1 - vfcJNW* U — 'f k LTti, W^ti*. A 1 G 

a I n P3V^3?ffcl*—- A 1 GaAsIt^ 
— IfSR?. GaNM^-fi^. ^iVGa I n 
A s PiMMSftU-fi7-*rW?. ZbrfX'Z & «. 
[0031] i3*^i5 t«BLft**fe. 

«©W^f*:^— f 1 0 0 c7)Sjt^}* SrO^iJ-r 

L^m . Z0.UJZ . m 1 ¥4.f#U-^f?!3l! l 0 *3 J: 

U-^it2 0 l 7)-gi5$:|^*1-^iktcJ:o-C, IS2^ 

mtk^-ymm 2 0 tcrnap o 0 zmm. l , vc\ 31^ 

6 0 rtlcEtiJ L tlW. 2 imffkW— TABS 2 0 coffljffl 2 0 
a±C«M*«5 0SrJB«-T4. ^^f*> f!4 0-4 5 
£ftM-f& i k t J: o T , amm*P— 9 f ^S 10 0*1* 

[0032] if. n M^ft^fil (nlGaAsi 
«) 3 0£ffl;»L*:f&. 03 (a) ic^idtc. 
^JSfiK* (MOCVD ) m&m^X. SO 0*CS««0JiS; 
*?SJ!g(:t. nIGaAsA.v7Tll8. nIA 1 G 
aAs?7 7l ? ll 1 . A 1 G a A s ^^JSttJi 1 
2 , pffiA 1 GaAsSl?7'> KJB 13, nSA 1 G 
a A s X -y J-y-y*. b 7 71 1 4 . nIA IGaAsI 

[0033] 03 ( b ) (C^-TJ: 313, nIA 1 

g a a s mmmjbm 1 5 aHR«t=i»*i-& - k 
ti-^t. m?ti^ t^xb7-f 7-tfcasg ( dh p« ) 

1 5a«L, ^-*ttJ:o-C5HfeBt^Sf *. Xh 

7 A 1 5 aco.JfMJi. ftwJ; 3 (c-^tuafJ: V). 
* -f . «8K IfljhJB 1 5 co± K U v'x 1- * ^ L ?t 

7 * 1- 'J V /57< — J; -jT, U ^'X b * 

7'«^ 1 5 a.tmt>tit . irauy 

[ 0 0 3 4 ] mz. m 3 ( c ) K^Vf J: d lc. MiLl£ . 
^m±mf&l% (MOCVD) j£$rHHvc. 8 0 0tg« 
<7>J&M:i&mzX » pSAI GaAs^2?77Hll 
6 , pfGaAs h • y n -y 7 T S 1 Ti&Mi^fflJ 

Ittiot. ^1 aptfttl'— rmJt 1 0 Srf^H 

Ltzik. zmitfctfx, ^2^*1^-- mm. ( 6 5 

0 nmfWA 1 Ga I n PS^^^V— «f«Ut ) 2 0<7) 

[0035] m2^3?f*:U"-fffijS2 O^f^i^iO J: 
3 (C^-fLtf J: ^, pIA 1 G a I n P 9 =y •/ 

2 1. Gain P/A 1 G a I n Pfi-T#FvSI±@ 2 
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( 7 ) Wt] 2 0 0 2- 43 6 9 7 ( P 2 0 0 2 - 4S:?A ) 



2 , ti ISA 1 G a [ n PS 1 ? 7 v Yip, 2 3 , P ?!G a 
InPl-/f> I- -v r/a 2 4. p*HA 1 InP 
RRjhJa2 5SriSiJ:^ H B B B!t*$-frS. ifct::. mSM.d:Jt3 2 
5 JLMftMl' >x I- SrX 1-7^ 7 4Mc> ? I 
fc ft . tifflbkJB 2 5 » * *i x . y h x ■•/ ^ > ^(c t t 
T lift* L . -c ft K J: -> X. rmm'^ t A r 

VicOM (mam) 2 5aa-WL. S»£I&$:3HJW& V 
WIS l^v'.Xh 3«c. fflUif. ^ 

( M OC V D ) jfctC «fc o X . 8 0 0 CHIRRS, 
SiSKtCT, nlA I G a I n F'g2^ 5 v KJH2 6 , 
nMGaAs=J>^7 h»I2 7 SrJEtfJOFMlT - .fS2# 
#(4<U— <f^jg2 0£'t§2>. 

[ o o 3 6 3 mz, p mm& 40* tm-tt . p or©§ 

4 OUu &<0J: ^(cLTf1^$ilS, 13 (d) 

W*Jf, h^-fXirf^/gtCtot, P lGaAs3 
> ? ? I- • M*.y 7£0^4»^$ it'X 

2 0<7)ffli|ffl2 0 a£SJiJ-r&j?f3l56 0#JlM$ft& £ i: 

[0037] mz. 04 ( a ) IZ^-fXolZ. ifg|56 0 

mzmtaitzmm2 0a.A-jz. -mm (vmmm) s 
ozwfctZx. w<m5Q(r)mm&. 05 <a> — 

( e ) iZTjk-tJd o IZ I X'ffjLtf X t K. 

[0038] 4-r. »2*JSt*W — y«3fi2 0O— 
?S8B6 OA*Jgl£$ftrt:05 ( a ) iZni-tffi&L (03 

( d ) #H3) K*J(t£|&2#Sf>M • <f*8ji2 0ff)_hB! 

(nlGaAs3>^^t-f27) jy 4; */jfg|5 6 0 <7)|£ 
ffi ( plGaA say^n ■ v\>y"7rJg 1 7 ) <?)_h 
(C. El 5 (b) K^i" <fc :j (C . MxIfr^XtCVDS 
SrJfltvt S i Oj^S i N%£r«46Kfm5 2 Srlf®^ 
I.. Si N<^*^<9J^iSfefr£7^fi:, tfxaSJtfc-oV* 
Tti. SiH,*520sccm. N hUtf lOOscc 
m . N 2 #2 0 0 s c c rnT'& 0 , RJHDEti 0 . 6 5 T 

<> r r (ft8 7 p a > x°$> *) . mmmmmt 2 5 OX 

X*fo&. $eSTO5 2f»,j;. fflffl 2 Oa^MS 

5 J: -5 (cfrfcft. WifcT. fluff 6 0^flfrPIC!fttt&5 
2 lc «k Til£ & £ t'ffl?as . 

[ 0 0 3 9 ] tfetc. 05 ( c ) tqrTJ: pC, %&l|g5 
0<7)±fflS-a^-t-&U>'X hA7-y545:, W«8V ^ 
x h fjM^fc 4: 1/ ' *9 — > x > X -> t f^M-T h . 
t>T\ 05 (d) (cSH-idlC. Witf. -)i7M7 
fv/ati-jt . s i o.Hi/L-JiS i 
ISM5 0Sr©iS£L> 05(e) iZnk-TX o (c. 

«£»0R 5 7 ±OW8SU «/ z h zmi-th . tti. m*. 

T. 04 (a) iZHkltcffiftLW^MLh* 
[0040] mz . 04 ( b ) (c-7<i-J; 5 (= . p32c^)7r 



- S -v 9 2: t h tz#W%M ( C r F> t ) 4 1 *5 X U-'p 
(SAu'fES4 0*-}Sgi5 6 0c7)JKM(;:ffM-r'&, VgS4 1 
fcefct/4 0<7.)JfMfi:. <>:icJ:')(3L-Cff/bn^ v i'^. 
04 ( a > <7)ffinSt(Cjj(t^> nlGaAsn^^ MS 2 
7co±Mt3 J:tXIBItH5 0<7)±H$-fSfj L- >-'X h.^.^- 
> *r . WIS I- > X h (?>mifit5 X Iff \9—~>y\.zx X 

r ) W. a A ( P t ) K. & < A u ) H^CHJX^LT 

ymm&m-mzi. ~>x u 7 1- ^ 7-r^> t , pi^t- s 

•y 7 Sr i: ?» /^rtOC r - P t %B 4 1 J; 1/ . A u %S 
[004 1]^:, ?Mf^5 0W±BBk®B4 OOiB 

(c . iriii^- > v x h $ ^'^->-> ctci^ti/ 

oT, AuGe/Nil. ti it^ A uffi^iffl^tl 

^AuGe/Nil. AulRiMitf. T^hVjH^ 
gt?¥(ZJ: 9 U 7l^7LT. 14 ( c ) J: ') 

n^co^"— 5 ^ £ h |.tftOtg (AuGe /N i ) 
4 5 XX/ n ffill A u ®fi£/A"?->' 4 4 SrfM-T -S> . St 
WC. ±IfiISt|S|tStcLTs nlGaAsSt30» 

Rui^iBt;. Mz.ttM&mmm£m^x . naao*- 

(AuGe /N i ) 4 3i3j:l/ 
n ffi|A u ^- > 4 2 €r©)5S:f £ . WJiCOIflarff 
d-lbtcioT, 01 <z^Lfe4Hlfrl'~-9*£8 1 0 0 

znm-t&zttfx-zz. 

[0042] imimm<?mmxmizxixif , »!2*s? 

«c U — <f «a 2 0 cOlRflffi 2 0 a £ ttfftK 5 0 IZ X -o X 1& 
Itt». ftii«fli4 0 - -b //T'l= S . 

z\<7)tz)sb^ *mW&A OWmcMlz, «iiS©4 0co 
ARW^J^fflliB 2 0 a i t ^IW±-r-S i fc * J 

T**fc«>. frW£*y£t!i_t2ltZ,ZttfX'ZZ>. 
( HfiSJe®. 2 ) 0 6 J: l>"0 7 &#U3 L^r^' ^ , *JMH 

j: zmmmm 2 % mmr h - *ioBBjiic*n&»ftaN9 

U — TSISTfi , 2 ¥#ffc 1^ — «f«Bt 2 0 \iZi6 

IB^S&fJ® 1 <?)#igf* W — if^S lOOtS^.'S: 
. *IQiSJ{5®.fc <± IMkHW ^ *Jfi)l:5®60»iHJ S: fSf W {z 

[ 0 0 4 3 ] 16(i, *^fc^tZ:fcltS4 i ??f*:U --»f 

sis 2 0 0 ommzmszmiz* Lti>s. **«cp-if 
iS2oon iimmmm 1 1 isj^tc . n m*mi*m 

«30 ±(C|g 1 4i??f* L- — 9 r tSiS 1 0 t m 2 ^SflsU - 

vmm 20 1 wmm.ttftizMm $ titzmou srtr l -c ^ 
* . 4 . &2*mtki' —rmm 2 0 corns 2 0 a c 
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( 8 ) m 2 0 0 2 - 4 3 6 9 7 ( P 2 0 0 2 - 4£2A ) 



iS-t&tSEfi. n • P^ftjiK^SSiStSjt (4 
0' . 4 1a. 4 1b) rtLt^§< *S£84 0" , 4 
2 . £> J:t/3 9 £ -Hl-ma^- 0 . 7 5. fc £V& 0 
t Lfc**. ^MlJ.^J^f'Nl^ — «f3SE2 0 011 
137 (c>7<-*J: :> ^rlin^jti: , 
[ o o 4 4 ] 43ttfej^^ft£JM*ttt3£'<& h 

J: 5 fcfc*. *#frl^-fSa2 0 OJA. nSG a A s 
S£fii£3 0_Bz7 S 0 nm3?<?;>«&J%£irr& A 1 Ga 
A s SWHsL- — 9 s fiSit 10t. 6 5 0 n m*F?)&45<i& 
ft^^N'S A 1 G a I n P^NWfrW— <fflSjt2 0 
LTKl. nlGaAsM3 0ra. nS^r-Sv 
(AuGe/N i ) 4 3. n|Au 
mM 4 2 A £ flM $ ftx v > a . 
[0045] AlGaAs 3MN3ffcW— !fli» 1 0 (A. 
n fflG a A sSf 3 0 ±lc, nfG a A s / < •:/ 7 r Jg 1 
8 . n IA lGaAs^5-yHJSll. AlGaAs A 
/l^SttJl 1 2 . plA lGaAsgi;5"/H)|l 
3. niAlGaAsl7fy/Xh7TH4, nl 
A 1 G a A smSSIffljhJB 1 5 , pSA 1 GaAsg2? 
77F116. p!GaAs3y^;Ml7, GaA 
sA' 7 7rI3 1 5r*LTf>.g>, — 3j . A 1 G a 1 nP 
5(Mm9*U~!rfl|»2 OiA. GaAsA»7Tfl3 1 Jl 
nlGaAsA" 7 7Tl3 2. nfAlGalnP 
77-/H13 3. Gal n P/A 1 G a I n Pfi^#F 
«§t!-fcJB 3 4. plAlGaInPgl^7'yKI35. 
nMGa I nPlvf^ h 7 712 4 ' . niA 1 
I nPtg}JSfi&jtJg2 5* . p!AlGaInPi2^7 
:/K«36. pSGa Asr3>-^^hiB3 7SrWL. -£ 
^Jitti. p32^^— 5 •/ 7 £ t Z>fz*b<nmm (Cr/ 
P t ) 3S^J;T/p(PilAum€B39*^fi!c$^T^^„ 
A 1 GaA s^SMfclx— ^flfjtl OfcAt/A 1 
Ga I nP^f-?5(*;l^-fl)l2 0(:{i:, -Hl^U « 
?Tl#S^ t *£h^ Y *7 A 1 5 a itA' 2 5 a #<JB 

[00461 4*:. mmv-Vffi&l 0tf>-«tcti, 
pIGaAsny^; h/gi 1 <n±Mte il^nfG a A 
sA'.y7Tl32Wi?. $3P6 2*^i3t$iiT*5 
0 . m$&6 2P^(C^ai L/cffll|ffi2 0 a±tii. tB»K5 

o«?ftt^i. f $^tc. *3»«cw— if»je i ok 

iSf+-i> pIGa A s zi> 9 9 YM\ 7_h(C(i. pM<0^ 
— $.v9£h hti#><?rt& ( C r/Pt) 41a j&^ffc 
SilTtoO. -c^±{C(±. n • P ftlAulS40' // 
ftM § ixT K Z> . 4 . jS 2 0 CO n M G 

aAs'vy?TB3 2±tZtA. nffXt-S v 7Sri: S 
T^^iE© (AuGe/N i ) 4 1 btfm8.ZixX*3 
9. **>_L(Cti. n • p4±3iAu^40' 

too47]iw:. ^mwwm.<r>¥mikv —rmm. 2 0 
omtmz^x mm-? n • p«iAufi4 0' 



>. p«]a 11 ins 3 9 fc comzmsiZffi.-rt . » ia 1 i 
npi&itm±®2 5' izwgii&tfmcriz, xhy-i-r 

W<?m2 5 aC?)$M-lZC07*mM&ffiil.X . %&&£6 5 

0 nm^SOA 1 G a ] n P^egffcU — ^tHifi2 0<7>?S 

btfiXr*&. — n • p4*jIAu®E4 
0 ' .t 11PJA u?&&4 2b<?)ffllZTg%L&ffifb . niA 

1 G a A a mSS&RiIJi 1 5 Cfct3UK&flUv$*(C . X h => 

a 7°tt<?m 1 5 SL^-^izco^mm^mix . nai^ 

7 8 0 n m^c?)A 1 G a A s JMN»f*P— if fltJfi ] 0 «7) 

t o o 4 8 ] *^M«j®T-t . -tzmnmm 1 1 r« 

K . %M¥xR6 5 0 n m^T<?)A IGaIn p^i^^u. 

( m 2 U— TflBS ) 2 0 <7)ffl!J® 2 0 a (3 

O&BtitZitX^&tifr. Tn-txJ;tOfg 
'J - ^ ii X TfmVb&X ±X'<nm& >J-9£M<'Zt ifiX 

ffi t % h . ^t*j , ±f dHJfii^B 1 i: ic, ^ 1 ¥3Wfc 
1 0 t«2^#^W— mit2 0 kcoffl^-lt 
AlGaAs V ffilkb A 1 Gal nP 

[004 9] [508*^1111 1 Sr#HB.L^ry/^>. * 

«tt«?JB<0*«Jfl5U--!f t ^B2 0 OtfOMjl^-^^MB^-f 

[0 0 5 0] 08 (a) fc^-r J: nlGa 

AsM6 0ii:, W<S^B^ (MOCV 

D)ft^J:- 5 T. 80 OXT-figOjjjyiSKtC-C.. n^G 
aAsA'77rll 8. nSVA 1 GaAs?5>y HH ] 
1 . A 1 GaAsA'/l-^Sttll 2. plA 1 G a A s 
^1 KJfl 3. niA 1 GaAsIyfV/Xb 

'^114. nS!A 1 G a A s «S0BjUB 1 5 *J«^ 

[005 1 ] mz, ms ( b ) (c^fJ: 3 (c. 7 # h 'J 

l/cf£, nlAlGaAs m^Pfiitiil 1 5 SRSr 

•y hx .y + >9'izj: »:> i^s lt , msimmt x v ? 

1 TAK<r>m 15a . Z^'ik. y.XhA 

[0052] EIS ( c ) t*-r J: d (c. f?i]^(i\ 
^tSAJ^JiJi;* (MOCVD) itiot, SOO'CSig 
<7)fiitJ|;?g.)A'(CT . pIA !GaAsjjl2^77HSl 
6, pfGaAs3>^;M17*KLTIl^J 
«sU— rmitl OSr^Bg^-tt-^. Z<7)££%iVX. m 
2iN»Hclx— «f«Jt2 0 ( 6 5 0 n m^JWA IGaIn 
P^^^b-if ) S-^M - *-*. *S2^N»tt:P— tffllJft 

2 0Wmi±<X<7.)l: o lz?tU-£ J: v\ m 1 iji^Hs 
U~- f «j& 1 0 1 *2 4W«cW— 2 Otr 

f i> G a A s J< •/ 7 t JS 3 1 SrffM t^f*. -r<7)±tc . 
niGaA sA'.v7Tg3 2. nlSA 1 G a I n P 9 z> 
y KB 3 3 . G a I n P/A IGaIn PS^#F?g'f± 
©34. pIA 1 G a I n P%% 19-Jy l'« 3 5 . nS2 
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( 9 ) M2 0 0 2 4 3 6 9 7 ( P 2 0 0 2 -- 4 +r&£fi 



p , &ffim±®25- &iwMtiUMint&* mz. ±ia 

IfifclTO-LTs nfgAl I n I "SiTiPfl 2 5 ' <7> 

—as 2 r** i t , msif^ t s s x i-y-i? 2 5 

aS:»j£"*-*. fflJiHf. tTJtifeMl&ft (MOC 

vd) iSCioT. 8 0 ot3MP»JUtaUK£-c . pi 

A IGalnPg2i'7 v |<jg 3 6. p 5!G a A s a > 
«cv— TtUJt 2 0 Z5zfittHtZ> . 

n • p #taig.®4 o • <i#<7) «k 5 iC I T ftSBSft.* . i 
•T. 08 (d) lz^X:>tZ. ffll/^Xh*A7-y 

n ffl G a A sa*7 7rf32 tfO&'l^flSS i t'S 2 ¥S5 
f*l^-^fS)t2 0<7)-SU*x>v^> 2 ?-LT. 7&SG6 22- 
JIM-f&. 3A>fc:, |EiI«^StJ;0. 09 (a ) 
■T «k ') (C. pffiG aAsn/j'? hi!6 8J;^tI v-t- 
>7VX . «gR6 4 fcMWW* . 
[00 54] »t£, 09 ( b ) £^lT «fc 'jlzGmi/is'X 
h tt'W-y-yy Lt . i8g|3 6 4 rtlcflHW 6 nlG 
aAsA'..y7rJS3 2«0±®t:P-^X v6 5 2- 

^ffitc^oA (Cr)I, e^(Pt) JBS2rli*L-Tff? 
Jft-t 5 . U >-*X I- ; ■? ? - >' 6 5 <75±t;»fi!c $ ttJt C r 
M. Ptm&. MX. \$ T -t: h >j@^iSc^^tC «fc T U 7 
Ivt^tSh, 110 (a) Izmir Z. o ic. p1(T)*- 
5 (Cr/Pt) 41a, 38* 

[00 5 5] (Cr/Pt) 4 1 a*ij:l>"3 

s±^*<su h^^-c^-v-^tfctfc, matt. 

KSI&Si&CC J: ot, ±1B^TOKA u G e.'' N i |g|2:Sg 
*LTiBJ*-$-*. ifcV*T\ UiSXh'*?->-<D±.< l Z&m i 

kri-^TD? rtf^St , 010 (b) t^id 

(C. fit Irfl 6 2 |*I<7) nlGaA sA«y 7 r J13 2<7>±M 
(3, n &fztbe)W(£ (AuGe.'N 

i ) 4 1 btmULZtl*. 

[ 0 0 5 6 ] '&lz, 010 ( c ) (CTjrfJ: 3 IZ . plj*. 

JtSSHi*a;lCJ:->T. ±ffi£ffiCAu L 
T. A u Bit 6 6 *3«kT/ 3 9 2- iXK. M^ctfC 
VDffiJCior. ilB^lHtW^Hf, Si0 2 ffitirt:U: 

s i n m^^nmt^mmmtm tt:m. urn 

>•/ i 01 1 ( a ) J: 5 (C . Si 

OjKi«JS i N m& b*<nmffl& 5 0 2: JfM"f -& ., 
[ 0 0 5 7 ] 011 ( b ) iZTsi-tX :i(c, A uljg 

3 8 C, ±05*3 J; tf|g|*J$ 5 0 0)±WUZ V V.X ]- > - > 

x. ±.ffi£mzAu]5£&mmLx&f$.L. k^x\ mx. 



7(1) eciTjrrJ: ii • p^ilAu^ti{4 0" 
[ 0 0 5 S ] Sf^tC . nlGaAs 7m 3 0 «S"ift"<C . 
^$rtS^^»'tg;ffi ( A u G e Ni) 43. *3 it/n 

-> t . 4mmmm> wtki> —rmm 2002- f^-f a 

[0059] *.^JS^SiwK)t*i£i> . -LI2^fiMP. l 
i: . m 2 I- — T^it 2 0 iOffllffij 20a^c 
0(:iotSiSL^«t. ^€54 0 2r»r^ 

( loneni 3)0122- #sp. l * a* ib . *« wtc <fc & a; 

Sfeffi® 3 2- WM'h . 2 U-if«Bt 2 0 ^PJBH 

2 o aizsm® 5 o#msn^*»MiEU--iriKBi4. 
Sfivmm,— mrnzi, mm-vii£X'hz>. xvmm 

c?M'£. S2¥^«tl^- TWKS2 0Ofl8iS2 0 a*£|lfl 
[ 0 0 6 0 ] 0 1 2 ( c ) fc, 

3 0 0(J, m 2 U — 2 0 WIMM 2 0 a //ffi 
[0061 ] ¥*flcl'~!fSSE3 0011 ^i')CL 

•cf^s?^cfc^T'#2). ±.§s.mmmiors.n 
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